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(54) MOBILE STATION AND DETECTION METHOD FOR CDMA MOBILE COMMUNICATION SYSTEM 



(57)Abstract: 

PURPOSE: To reduce the operation speed of a detection circuit part 
of a mobile station by performing averaging of the phase error, delay of 
reception data, and phase correction processing in a symbol rate unit. 
CONSTITUTION: An accumulator 41 converts a phase error signal 22, 
which is outputted from a pilot signal inverse spread circuit part 21 at 
a chip rate, to a phase error signal 22' of a symbol rate and supplies it 
to an averaging circuit part 43. An. accumulator 44 converts a data 
signal group 12, which is outputted from a data inverse spread circuit 
part 42 at the chip rate, to a data signal group 14 of the symbol rate 
and supplies it to a data delay circuit 48. A phase correction circuit 
part 49 corrects the value of a data signal group 16, which is outputted 
from the delay circuit part 48 at the symbol rate, in accordance with a 
phase correction signal 24 outputted from the averaging circuit part 
43. By this constitution, the operation speed or the circuit part 
required for phase correction is reduced, and the power consumption 
of the mobile station is reduced. 
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(CodeDivision Multiple Access) # i(j ii { f X T A CO 
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£{Hf f^I^Riaot I Efc^fifbft-^ Qf&9t 

n v Mf-^co 1 ^*3j;tJ«Q^(rH*(oa:fl»?r^ 
H^^I^IhI S§ k <n Pfl cofi^g -T^tS (w ^fc U fc fit % i> 

20 on, ^2^^ ^%*Ej&~tz>tzfr(nm 1 coi^& 

^fCtHlK (21) k. 

±IESB 1 ^iS?i£»IHK^^Wj^$ttfc» 1 , »2<7?fitB 
h^^^-t^fc^co^ 1 co u- h^«!3& (22) 
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HXSEffil LTiiHfi" £ CDMA (Code Division Multiple Ac 
cess) j^Biiff -Mr :fcrt£»»®tf)fcfc£>fti£;£ 

$« « -§-£B:3:^i& IT I /»#*fi{fc<&-» i Q/£##S 
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± ie ■> ^ / v u - h t z m z ti tc ± ib - # m m <n m 
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[0001] 

f-^ll^ftKDMA (Code Division Multiple A 
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[0002] 

[fe&CD&ffi] t^ffi ^^ilT, PLL 

(Phase Locked Loop) 0g£ 1/ [rIS^^^^^S 

[0003] iH£« «P«<z>*ir y r 

« *3 ft S «i£ & »*s ct Wiffl coi" tL S: tftfil ^ P 
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[0005] »«ftt<o<prn^*5^T t» t> 

tt^^ft U*^«ifi*5C^ 1 o£ IT, W^tf, " CD 

A- 5 *-<^ h/Ui£tfc, A- 2 6 8 , p 
p. 1 - 2 7 0 ( 1 9 9 4*) dio^T, Tt) ii (^ 
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/I'XT-ttu 7 f — (X) , Q (X) ^^r^/u 
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»$^L. ft^^Ytll x — ^ff-^I (Y) , Q 

(Y) f t^/UYHif^Kttf PN 
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iu.mmm\E]m^s oic^jLz^zffijEm * (cos 

<f>, SIN<f>) 2 4 ££/£^£fc#<7)¥*&ffc;[E]88ffi£^ 
-To 2 5H ±IE^M n ^ -h^s-^-iSteKfclelfiS^FR 2 1 
* ^ Mf^fflffiim* (PN-i P , P 

n-qp) 2 6*s it^^ai-rs^— ^iSissniKifR 3 2 tc 

^;t5-i£^-*fflffi*W* (PN-id, PN-q D ) 2 7 

(pn-ids pn-qd) d lf-^-t^/M;i 

[0017] 2815, W-fyitm^ 2 3 T-ffitlBl^ff # 
( A cos 4> ^ Asin0) CD ¥^{bM^tw^-r £ H#Pfl KJS £ 

tcmmtcrt&mm^ 1 £^£^5 ^^-^310 

3 0d ±ie7 f -^g®[eIKffl2 8 ^Pjffl^j^tt 
/cgfflf *2 9 (Dfi^^«IE-r6fc^^fe^MlElE]SS 
SB, 3 2 f± x ffift;ffijEi**Lfcg{f« ^"3 1 Sr^-^ffliS 
tm*2 7 ^ffl^riSffitfei-^st^^^-^ifflfitfelHlK 
Si, 3 4fi, ±Eifi?tt»(BlKSB3 2^P>ffl^Stt€)^s/ 
^u- h <D"f—? 3 3 ^v/y#>L/- hSr^o^fl 
7^-^ (I. Q) f:|»t5fc«)07^aAl/-^tfc 50 
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[0018] r*T% m \ 0<O (B) S:#lLt, If* 
(I. Q) (1, 1) CDmxi>^X&mt5tlZ>'< 

[0019] sift/gas 1 - q« ^m<nm 1 &PSiwffi:« 

•TSffi (1=1, Q = 1 ) xmm Lfc'W u y Mf *P 
1(5. iiL^-ttimmfr ^i^, ^Bj^co i ' -QMS* 
^XU, I=i\ Q= q' WfiSrtcfcfiti: 
ffiffiTftftS<M 5 */ 2 £jg£jt#£\ ^ps/hfit 
Plfl, SPft^co I ' -QMf-^SPfl-Cfi. SBlftPStm 

[0020] ^tb^-m, ±iE^-r * * m@ *p 1 
,&p 2 -c^-ri; 5 &^&){zn 1 ' - q' ft-^^iuj^^ 

i ' -qms-^p^ i - Qim^-^m t co&te-rtim (ft 

[0 0 2 1] HI 3^*3^T, ci y h« ^-^*A^[H]^ 

2 1 fi, ig^S^f-^l ( I \ Q') Sr^>T n s/ hff * 

iMfff 2 6 {zxox&fcm-tZo ^com. A-jjm^ 

\<Oo%. m^rl&ft I ' 210A<h211A 

ff^^Q > ^r^g^2 10BH11BC 
A^J I, 2 1 0 A. 2 10 Btr^/^-f a y hff * 

0 I f&frmCDUW:%tJ=r 2 6 CD P N-ip^^^L, 2 

1 1 A, 2 11 Bdfi^V n o/ hff *COQ^;^ffi^te^ 

2 6PN-Q P ^^i, ±!EfK2 1 OA, 211 
B<DiBt}%:toWm2 1 2At^Pf SSS 2 1 0 B, 

2 11 A(0\^il^m^2 1 2 BT*«St5c 

[0 0 2 2] iillfcWftlCSSLT, ^^0^^- 

\b ^(O I ^iQ^^lPCiSAL^ort^^, 
-f n s, h«-?-iS!4£»[HlK(-*3^T, ft* I ' ^ifc^ 
PN-ip, P N-QpTfflteSt 5 ^ 1 1- <t o t oyh 
ft I i^c^i I q^^ll^, Sffff -^Q' 

PN-ip, P N-Q P t?iS?4£ftfe-**Sr. iriaot^V 

IE I i f&ftbQ <if&fr%:toW%s2 1 2 AtMta w i: 
i;J;ot, COS^CthMLfeW^ifl^Ac o s c> 

as^PjtU ^g§^2 1 2 B TT-hlSQ i fiK^^^b I q/£5* 

Iff As i n <i> aM#6*x£>o 
[0 0 2 3] ¥^it:[HJS§^ 2 3 (i. i^^ifelE]^^ 2 1 

bthtitsti&mm^v ymm<oiSLmmmm * (a c o s 

0, A s i n 4>) 2 2^^t^:^aot, J 
X|»5feSnfcffitlffljE{I* (S I N<f>. COS<f>) 2 4 

[0 0 2 4 ] ^\YM^^2 3(i, B4{r7f:-r 
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<fc '3 (w s ffiffil&^ff A c o s <f> , As in*i'>7h 
31 y— h (Dc) 2 3 0^b45 2o^7tP^'>7 

fcfc>tf>aD&S§2 3 5 , 2 3 6 t^bfeSo 
[ 0 0 2 5] 1 2 8fi(7)lf y/lgy- h (Dc) 2 
3 0 £@: ?!](;: if - irlliotl is>#;um%<Dm 

mm^mm^tit-3^(Diy>^^mm / f- h 2 

3 1 , 2 3 2 joJ;0*2 3 3 /)^^^ teffi^Sff A c 
o s 0, A s i n 0 (D^rtl^^f-O^T, B#Mtt±t i S 
^diljffi-TS 1 2 8 X 3^y^<7?filS:*DW«2 3 5*3 
J:(/2 3 6 ^DSIt61tiaoT, ¥*&flS tw J; 9 / -f 
X^^$tufcffitB4SiE«^- (CO S 0 , SIN*) 2 4 

[0 0 2 6] x-^al®H)KaS2 8 (i. flijitf, El 5 
fca®^'.y^iSN (±lE#lT*fi, N = 12 8X3) 

tt\ m= (N-i) /2wli/i^it5o mfi, a 

[0 0 2 7 ] n <£>0i|"T?fi, M=191. 5 t;i/«££ fcg>. 
v-V h I^*^Oi§®^y ^I£SMf±, r l 9 l j £fc 
fi r l 9 2 j ir-T^o D s 2 8 1 fi, 1 ^s/^jS®y — 

r i 9 i j £fcf* r i 9 2 j tc-rsfcabtc JiiEg^y 

h28 6 3iifcli64a^lf 

a®y— h d c 280 ^^^^^^y^^giy- h 
[0028] /i^MiE[H]s§ 3 o w?c&m 6 fc^-r 

t- ? -^^MIh]^^2 8 A^ffl* SaxfciiHx--* 
2 9 (75 r \ Q' fiSc^^, ^S^3 0 1 A, 3 0 1 B, 3 
0 2 A, 3 0 2 B t\ ffiiEff # 24(OCOS<{., SIN 
*HilW**Lfc8, if^3 0 3 A, Sf^3 0 

3Bt««S^t5rtiaoT, te*B-r*u;i«fc6 

i^^^[fi]S§^3 2 T'@^ir-r^)7 ?f -^{S^-( I , Q) 3 5 
[ 0 0 2 9] 

(DC DMA^ftiiff v^^-M^tt 6 &&[!]& '< 
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[0 0 3 0 ] ffifflMjEfflfSSrlSa^ * 

^-CUffT^. ^»ffi*SriS«X*t-5CDMA»«iii 

[0 0 3 1 ] 

^^v-^^/uu— hiw^tftLfcS, ±IE&tlB8SHf 

h £ /£ U ffilEm # ( ^ J: o T _b IS -T- * la wffitB ffi IE 

[ 0 0 3 2 ] ^<D^^ N f£*@ttiE>ff (COS*, SI 

( A c o s <K A s i n 0 ) Sr-^tu^tt i/^tf/V h 

[ 0 0 3 3 ] i*5KS«T*«. S^f-?-^4tSSr« 

91 -CIS, E3t1*iKi-J:o-t»^tt^Sffi{f^-^ I , Qfife 
■^*^-^«^*£*[s]SS'C*fi?t£»Ufc«. KiS?*£»Il] 

[0 0 3 4 ] 

— ^ #<0 *3 J: VH& ffi WIE 46 WW £ •> > ^ 
hT-ff 5 X 5 t- Lt^5fcJ(), :tt?)<OllifSj|5^ 

[ 0 0 3 5 ] 

0 1 fi, ^^P^i-i: S C DMA#Sbil{S~>^ 
[0 0 3 6 ] 0 1i:*3^t, 2 1 fiiS3gl$i£$*i*:£{f 

lit d \ q') i */m p s/ hfi^aftst-eatt 

HfcU fi^^^^^t"^ ^ (Acos0, Asin0) 
2 2 ^W^-re^V D ^ H« -^i£i£ife[H]S&2iK 4 1 fi. 
_hfEi^tettfi:[H]Sg^ 2 1 ^Pj^y^U— hT-£tS*$tL$ffi 
te^^if #2 2 ^v/Vz-tOuu-— hcO^ff-^ ( A c o s 
*\ As in*') 22' lw^*i-5fc*!>tf>T*3. A 
4 3 (i, ±fiE{4«»H« ^ A c o s *\ A s i 

56? n^'i^o^-c, -en^ttm^v/^^^^^^^^'fb^ 
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ESS SR. 2 SdffiHt^^Sra^i-SffitfeW-e-IS^lHlK 
a, 2 6(WPyhffl^t£»?f* (PN-ip, PN 
-qp) x 2 7tt7*-**S^ffli£»?£-^ (PN-id. PN 
-qd) * 4 2ft S««*«:'7 f -^ffl*£»fflF*2 7 Xi£ 

&au 2 ^isid;»$nfcx-^{f *i 2<Dm&mjg%^ 

j^u— ^ 4 8 ft /ui/- h&tor-^fstl 

UK SB 4 8^^tti^$nfeSff^~^i-^^^t^lit@B^ 

lalSgSlk 3 5f*ffiffiffiIE£ftfc«p«^-* (I. Q) X 

[0 0 3 7] p ^/ Mf ^igfelfelHl&SB 2 1 ft s« 

{!■*§■ (I\Q') l^^n^hif^i^raff {P 

n-ip. pn-qp) 2 6X«at6o Sffff 

tl \ Q'^^x fg^2 10A-211 Bf^^ 
X, ^-f p s/ hfa -^-teSfe^-^ 2 6 (7) K Qdc^J- (PN 
-IP. PN-qp) T^cnfixMLf:!, m^LtzX^ 
tC*04*S& 2 1 2A. »*«2 1 2B*ffl^tiP*. tt# 
£?r o z t i:J:oT, ffiffiTftftffi 0 (-ft* Lfcffi Mi 
A c o s 0 . A s i n 0 §rf#5 e i£}£ifc[HlS§Sfl 
2 1 ^e>^s/^U— hXtU^Snfcffiffii^Slff^-2 2 
ft 7^^Al/-^4 ltl*»^fflra (128f-; 

^fflF B i) fefwa^ur '»^n/- hcofeffi^^ft ^> 

( A c o s 0\ A s i n 0 ' ) 22' t^^^Ufc:^, ¥ 
*Sft;lH]SgSR4 3 izmtSZti&o 

[0 0 3 8] ±iE 3 F^t:[e]SSg|i4 3 ft fflSS^^^^SB 
n^Ajj^SWillf Acos(fr\ Asin0' 
Sr^tt^^x^^^-re r £ (c J;oT, §{f t*-* Steffi 
WuElf^ (SIN*, CO S 0) 24 ^«tl. 0 _LiE 
¥*£Hfc:[II3gSl5 4 3 cr)p^c09 lM^lH7ic^-r o 

[0039] Ds (4 3 0) It 1 > ^^/K^alJ® B#M 

A c o s 0\ A s i n 0 ' /^£> y X&I* 9 |& < it #> 
IC, v^tK/UU— h XA>3 $neffite»H{f * A cos 
0\ As i n 0' ^tl^ciX 2 f£<7V> VtfOHiH^ — 
h 4 3 0d^ft5'>7hl/^^SR-A> SR-Bl: 
A^U h u^^cQA^ff -?r*3j;t/*as^- h 

•*r*lAD*S§4 3 1 , 4 3 2 t«t^) 0 ±1E^^D^^4 

31, 4 3 2ft tn^c-ncom^^^m^^M^^ 

fl£ Z. t IZ ioXffifla^ifl * A c o s 0\ A s i n 
0'£¥#Ht;U cn^ftliiiElIf {COS^S I 
N0) £ LTtH^-r&o <£ib\ ->7hl/^^SR- 
A, SR-BI1 0 4{l^L^:Se3fea$ff^J: 5 (w^y^ 
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[0 0 4 0] r f -^iS?a»lH]BSai4 2T*ft Sfffa^ 
I ' £:fK*«4 2 0 A. 42 1AC, £ gffff^Q' 
^g^4 2 0 B, 4 2 1Bl:A*L, ±IE^^^4 2 
0AH2 0 Biwfi^-^^t£ife^^-PN-i D ^#t^ 
U Jfl|^4 21AH21 BKtex — *ffli£«»#P 
N-QD*Mt5-i^«tot, i»i£»£;ixrt:4*#EcD 
7- f - ?m * 1 2 £f#S 0 mboo^HAife$nfc^- ^{I 
^■1 2 ft *S»4 20A-421B <b *tlS L X s£ ft 6 
70 ix/:4owr^aAi/-^ 4 4 (4 4A-44B' ) \Z 

So '>y^/H/- h^f-^flf 1 4fi, ^— cassia] 
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